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m m m 

[0001] ^^m^mmmm-^^t^-:^^>'K ^&mm-^y:^h^x'^m^n^mm 

[0003] L;6^b. m^MAmsMYm^njt^^mm^^ ^^t. umMmx<Dm^mm7!)m\^ ^ 

[0004] ztnz.Mvx. :tvy^:^tmtifY^m\^^^m}£^mmn^m-i. mn:ff:^(Dmm 

[0005] i:r;5>;a5, -(Dm(D^m^mmf\-mit. ^nhmmmmm\txh^^t^mmi: 
'r^-</i^^--((Dmm^^ibmmvf:immm%^^mmt\^xm\^\ :itn^^m<Dm 

m^mib. is^mmj±mi^x^^t^ommmrifcm'a-) mmmmmm 
■^mmmm(D:kwmrtm^fhtl■r.^^MtvxMm^^m&fimxi•immim 
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[0006] ^fc. ±mmB^m*n^(Dm^^M^-r^h(Dt]^x. :tvy^:^^mm-r^mi^ 

1 

2 1 

10-55218#^)o 

[0007] v^^u ^m}±t)mMfYmx-h. mm^yhmAmm-h. ^v:7^^±mmm:fdP t 

2 

[0008] gp^. ^i^m(DmB.^mm\{x\'xmti^m.mt\)^x\-t^ -</v^ — r(7)^a;6=>^M 

©^EI#^#T(*W3S^^)-C«. T9^«*Q^Qc=SC(P (P -P))'Vt 

2 1 2 

"'{cj;i9^j?). i^fz.^m\zm.fzM.<Dm,^^wy(M'mmmx-\iL. qc=scp /t 

[0009] ^fc. »i#:j^^;55:g^ii{c:i^-r^E|#^{4^«. iE;^ltP /p (omm^ X^x.hn. 

2 1 c 

. ^(Dm.^mx fi. ;«f;:^<DJt||&itn^ffiV^-C. P /P =r = (2/(n+l))"'^"''^t^J:!9 

c 2 1c 

2J!^^^^;(f>!>-efi. n = 7/5=1. 4-e$)l9, r =0. 53i/^5o ^/c. ^iH^MSj^ 

c 

^5>^;^/>-C«. n=8/6 = l. 33-efei9. r =0. 54:t^^^o 

c 

[0010] i:r;5r% ^\z.:i^mmm^^\±. ±.mm<Dm.m.^mm%\- {y.\^^ti^mmm 

mA^Qo = SC/T'^\P (P -P))'^'^^?5m^(D/^9p«-^^^-f-^^@^»fcft5tQ 

2 1 2 

c'=sc/t'^'-p "(p -p )"-KP '"(p -p )"^^mu :z(D%^mm^Qc\^ii^ 

2 12 2 12 
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1 2 

»^ll7)no~30sccm(^mt«C^{C*5tt^cc/minW5(D»ft») (Dffl^iCj^V^r 
fi. Mffi^^^^— ^J'm, njiSm=0. 47152, n=0. 59492cDfii:{c:7fc-5w^^^tlib-C 

[0011] SulS-0(^XN°9p{— iJ^m, nOMfi. thSOt--<#jtft^ia. ;5f^a{C^fe#-r:5t>(7) 
r'fe«9. tfflSLfcm=0. 47152^ t;?n=0. 59492<D^{i, ?jft*;65lO~30sccmCD 
^^{C:JoV^-Cj?fe3i:-f-5fiS-efe6;5S^ »S»^H;5no~100sccm^lOO~1000scc 

[0012] |gll4{i, ±IElli^glLa5(:Qc'^ffiV^fc5IC^MiE;^^?5S»^J#igS<7>«^|l|-efc 
*l^^0J#^;65^^S2OOl-399433-^^b■r3fe{-<i^MbTV^St^^t?^5■5o i^. 
^^l2|14^^^gtt^ftft0I^^^«i:UT«fiK^i^T^^5;55^r^i^h^— /i.#21^^<yi' 

[0013] |g|14{^if*V^-C, 20\-i^^JZ7^^^ 21(i=i>bn— 22«^V^>^l^ltl^, 23{i 
^J^mm. 23afiJ±;tlJt?t»la5. 23bfiJBE;'3itSl^lfP. 23c«iiiK»|^^g|5, 23d« 

1 2 

[0014] %-r^m\.ti±mmmtiP tymm^m i}^h^t}itY> /p 

1 2 2 1 

^mu(23a) . mmm^^w\zi^^t^^¥m,w0kw\^-h^t^^'^^^m\^{23h) . 

Eft#^#r'{±?5ftfl:^Qc=KP ^fflV^(23c), *fc:, #^BI#^f^-e{i^®^?5fcfi:^Qc 

•=KP ""(p -p nm\^--xm^mm^n^fh^. 

2 1 2 

i^, tfJil!bfcJ:9{-, EI#fitrc{i(2/(n+l)))"^^"'Vj;i54-;tibn(mu ni-i:^:^ 
(Ditm^tX^^). 2j®^^^^;{f;^-C*{*rc=0. 53, ^iiLjiiM3j!^^^^;5f;^-e}ir 

c 

=0. 54-efe«?, r =*^jo. ^tm^^n^o 
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[0015] im5cDft^«, tufSI2I14(D^S:L/c£E;^)^?5g»tf#icJ;5i)Sa?|iJ^X{iitft 

1 

=KP Mv^. */c^gg#^{tT-e{i#BI#^{4^(D^il»^»^Qc'=KP "(p -p 

' 2 1 

[0016] #l^:S:fi^l:#<2^Bg59-19365-i-<2^j^ 
#rF:SCi^2 : #<2;jBS59 - 1 9366-^<2^$B 
H^nXmZ : #^¥10- 55218-^^# 

[0017] tufEll|i4{::^bfc3^t^Mi±;^5*:»fcSf+^tt. l§ll5cDft^A^:l^^i^TV^;5J:5v^ 
[0018] ^fc, ^f^gicaMJE;^5Ci5fLitf-^T{i, :tV7^^rmiM<D}£tlP ;65Ji^200Torr 

2 

<^$n#Pp^S^^^it/^i:i-^t3<Dr-fe'9 . (100%) ;i)^bS:'c^»<7)J^ 1 % 

mm(Djx\^mMmmi^s.<^xmmm^j:mmumxj}mmmm7!)^iiim?}tmc.:t 
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2 

f-ibmmi^xmibtcmmy'-'^'^mWimmi^w.mvx^^. ^(DmiEy'-'$'^m 
mi.xmmmwm^miE-r^^tiz.^v.mmm^m&mi'mji.nmmmm^m^t 
r-x^. i.yb^hmm^mmx^m\mmx^^i:oi:ii^timi±^^Afi^^mm-r^ 

1 

2 

^^n^^f)^h<D^mmtsY> . p Ru^\h^^m.T^m\^^x^')^^^^mm-r^m.w 

1 2 

mmQ^m.n'rmmmnm^tt^h^^mB.^mm^\:im^x^ mum^^mm 

Q^Q = C -P /V^T- ((P /P )'"- (P /P ({aLC \titm^WL. m^t)«nfi 

11 2 12 1 1 

■mo Kxy)m%-r^^t^^m(r)m:^m^t-r^^(r>x^^. 

1 

2 

fE#^tts^;ei^^o^miE;'3P . p Rxj^^mumTt:m\'^xmw-mmQ^mn-r^ 

1 2 

QSrQ=C -P Xrr-aP /P )■"- (P yP )")"'(aLC fm^J^^. m^tJ^ntt 

11 2 12 1 1 

2 

2 

[0022] $mm3(Dmm^i. m^^2<Dmm\^m^x. mm-mwmm::^vy^:^±miM(D 

1 2 

mmwvfd£t!ittmi^(Dmwm:f3itt^Miti.xmi^(Diikm^mm-r^mw0k 

1 
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[0023] m^m4<D^mi-i. Mi^'MMo^ioo^-iox^x-cDmAi^L^wi^-r^mR^MA 
[0024] m^m5(Dmmii. m>km4(Dmmi^mi^x. ^m}±^m&n^. :tv^^y^t. ;^ 

1 2 

1 2 

xj^^mmmr^m^^xmi^mAQ^mw^^mmmw^^tib^h^^m^^mmi 
ntu K-^ni-mmi^mmQ^Q=c -p /vt- ((p /p (p /p )")'^'aH.Lc 

II 2 1 2 1 

[0025] If *]S6<7)^0Jf±, ft ^]S4(7)^P^fc:i^v^r. ^mf±^mAfi^. :tV^^^t. ^ 

1 2 

1 2 

ff-r'*)or. j.oBufs^Jl^?ii^iHies{::. ?5KM»q^q=c -p /^t- ((p /p ) 

11 2 1 

2 

^MErrori:(^||#,^faitbfcttiE7=^-i5'iEitlHll?Si:. HulEia^b^cM(^?5£»Q^ 

2 

[0026] m^m<Dmm-t^ ^5K^*:APa<^^jfL^^i:^±|Pb<b^l^^fe#10<DS^#al7at^2^ 
m# 1 1 (DW.H^ 1 7bi:;t-y 7^';x_h»fc{B!Joii#:j±;f3;|^ t±i^20^f+?L 1 Sat^V^^ 
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i^m^i6cm^mm-r^m2m^^iit. mmmi^mmefcom^i^iffmi^ti^bm 
mm (D:tvy>(:^ I't. mmmi^mmi6ax\:xmi^mm 1 6hK^m\^fc:kmmm <d 

1 2 

^Q=c -p /^T- ((p /p (p /p )") '^^i:ix<omw--r^mmmw^^t:^^h 

11 2 1 2 1 

i%*T(D»ft»^^iii^i^#io^ii(^^t/^2^m#ii^Kf-b-risij^-r5J:a 

[0028] tt^^9cD|g0Jtt. l»*]S4Xfil»^«7<D|gPJ^C^*V^T. ^l^l^#10i:^2^ 

[0029] W*^iO(^^igti, W*^7Xfif»*JX8(7)^BJlc:i^v^-C. ;^-y7^;^_hMiJ<DjE 
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[0030] m^miKDmmn. ^</i'ymW}^^m^ti=i^^hu-'/u^</i'^^t. ^(Drmm 

1 2 

1 1 

j~T'i(p /p )■"- (p /p ry'Hm\^c nitm^m. mRxj^nit^m) i^^i.'omw 

2 12 1 1 

2 

1 2 

1 

P /^TT- ( (P /P )■"- (P /P )") "'(aUC «i:bM^^. m^TJ^nfi^^) (di^JSI 

1 2 12 1 1 

2 

mw^^t^mi-. :tvy4:^Tmmj±t)P (Dmmi^!tx^xmwi^tcmm&Q^m 

2 

[0032] m^mi3<D^mn. m^mi2(Dmm\^i^\^^x. mmmM^mi^:tv-7^:^±m 
mcDmwmtip t^]}y^:^rmm(Dmi^mtip (Dit^mw-r^j±tiitmwm^t 

1 2 

. mmi[^w\^fcj±tiittmi=^(D^^}±tiitt^i^it\^xmi=^(D^m^m^^\^ 
^im^\Bi^t. mm^^^m^Ti^h?)t%ia-imi^mmQ^Q=Kpm\^Kii 
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[0033] ^mm-cit. mm^m-mnm(Dmm^(r)h(D^:h:mi^mmi[:-r^tm^. mm\m^ 
xK-^mv)^nmm^um^^n^^t^fj:<^mx^^^(Do^mti<D^m 

[0034] wt. *^pj{3:i*v^-cft. um^%mm^mtim.m\z.m-r^miE^—d'<DmmM 
^f\.Kii^m%mm(DmiEmn^mn^x.oK\.x\^^^fc}sb^ :tvy^:^2^mi^ 
&timmi^^±\::^x-h^<Dmm^mm^miEir^r.tt^ttiM. :^')^^^2^^m<Dmti 

2 

[0035] m^. :^mM\z.^\^^x\-i.. ^\^mm.m(Dms.^mm\-ti^mm.m(Dmm^mm.wr 
^^irsr i it) , "^^mm {ioo%)t^h^i^mm(o i %^(Df\mm ( i %) jev 

Kffo^tt^x^^o 

[0037] :*=^5^f4±37iiOS'9, m^fmitcD^m^^ms.^m.mt^mx^^^z.i^^f^h'f. 

mw$.kz.M.^xMm&x%Ymy.\t.m.mum-t^^tt^x^^t^o^nfdmmm^ 
m^^^^h<Dx^^o 

[0038] miwmmmi-mmmm\m^m&^mm.%^(D^^mmMx^ho 
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[!2I2]|21 1 C7)||i±^ij{c*ff ^^-r^ElT'feSo 

m3uvy>f:^rmmmtip 7:>m^(Dm^i^m\^^x. 2^m'^^i&m.^m\i^'^ti 

2 

[0039] Qi-xmmmmi^w^. Q'i^^iEmum. Qsi-xn^mm. sFi-immmmmm^ ( 

21 23 

"t-i:kmAm^vy-f^. 2n^vy-(:^±mm<DmMm^Btj^m^. 3n:tv'7^:^ 

^mss. 5di^j±t}ktmw^^. Ben^^^wm^m^. 5m^^^i'¥T<DmA 
^'mw-r^m2mmm^^^. 5gi-in^mMtm^mm(Ditm^^. s'nmwm 
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4a-14hi-imt)^m^(Dl5LH^/]^K 15a-15bf±iJ^>f-¥7^A#^#|, 16a~16f{i 
17a«||l^i^#(D^#?L. 17b«M2^m#(^^#7L. 18a{4;ry7^';^_h 

hD-/w</^^\ 22fi^vi^:/,ig»)fi5, Mv{itlJ^^f;ffi«^^#. sc«^j^fflm-^o 

[0040] e^T, lll®{-S-3V^-C;*:^PJO||J£?l^^^|ftPJ-r5o 

[0041] ^mM(Dmf±^mmmcm^xi±^ mm^wrm-h. $¥m^^i'^r)x:tv^^ 

1 

p /'V'T- ((p yp r- (p yp )y^^' • (d 

1 2 1 2 1 

t:^-y^izvx:^mmm^i:i^oxmmi^mm^ntch<Dx$^^. 

[0042] [^1] 



2 (c + 1 1 



S • P 1 


2 g K 






> 2 






5 


RT fc - 1 




[pij - 


P 1 







[0043] f^. {2)^\z.m^X. Stt;y"^(^it^J;b. P\-t:^')y^:^±.^m)±.t} 

2 

[0044] 3)5:^pJ^c:#sf^f5(l)^{;l^^v^-c. Q\tmm^m\z.mn\^tzwm.mm{.sccM) , c 

tt^y7w':?^l<^«lfffias^-^^fc^|^. P «:*-y7^'^_hMii(Di^pl^ff;^;(Pa). P 

I 1 2 
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l'i:tVy-(:^TM<DmMS.t) (Pa) , Tn^Vy^>^±^m(D:ify^<D^l&Mm.m (K) -efc 

So 

^fc. mJ^tJ^nfi, (2)^J;f9N :^;^©m=l. 40^^^UT^i?)bnfc^mT'fei9. 

2 

)x(:cDC^ = 2680. m=l. 4286, n=l. 7143i;^C6o 

[0045] m. mmnmc^^ mRx^nibm'^^m^j::ff:^mi^jt^\:^xm<t-r^^ti-i^m'ch^ 

;6^N^;^f>?.{C^*^^r{i, m=l. 4286S.t/n=l. 7143i:7te-5ri::6Sfijo-CV^'5o 
[0046] |112«, II|lcD^^?5^»fi-(100%^^fli:2000sccm)O^^^»'liI(%)i:JI;'3 

p . p (Torr) tmmErroriVoSP) comm^^-rmmmxh'o. ;y>i±;^p . p ^5550 
12 12 

L^^U tS^?J^«flt>5SiO{%)JeiTt-^iS^, MS^MError{i-l(%SP)J!^_ht 

[0047] [§l3{i, 7^^P^t^'^2,Mi±^»ftfttt-tZ)^yT^^2MiJ/E;^P (Torr)<Jrfig^»{£i( 

2 

%) <!:^llError (%SP) i2^{|iJiaW^{4=<DM^^^i-ii^lllT'fc'9 , 9al'i^mmM 
(%);6Si00sccm(^»-^^, 9bfi200sccm(DJ^'a■^ 9cfi400sccm^D*'a•^ 9d{i6 
OOsccnKT)^-^, 9gfil200sccm<^)J^'^, 9jfil800sccm<D^'^, 9k{i2000scc 

00%) {i2000sccm-efe5o 

[0048] t.tc. ^^^m&mi%)(D^x\ mnm-im3(D^K7r:-r^oi^m&^m.Af\-(D 

f^t^<Dl^Tj%m^Cw\m^O. \<DUm^^lkm\^f^t^<DmmE.rs:oT(,%SP)^^ 

^ 7f^irh<DX^ho 

[0049] IP*>, l§l3;«)^p3^>PJb;e)^/j;J;5t-^ 'ffiffiJ±;'7^#;65^^(50TorrJiAT) Kf^^^t. 2^ 
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^^tizj:<o. M^(D^i^Ti^m^xm±^m&Mf<D2iikm&t)P Ti^mti^tim^ 

2 

i^^\^^xh.x<ommmti:mmmw^no:^t7!)^-^mtfj:^o 
[0051] i2i4fi. ms<DmmmjE^m^n^fc]^(Dm'&mm^^-rh(Dx:k>'o. mmmmmi 

m^sFtvx)±ti^mm^]mmm^mm-r^t^i^. 2-^!Kmwmm>^^^^^fz.^ 

2 

2 

1 2 

p ^aij^bfco 

2 

[0052] i^. Td^mmmmn.. wmi^v i^m^ mj±^mmnA^mmi^M^^:y 

2 

•^^[^^4. 35min<t>(D^^m^mi00mm)Xm^^l^tit^).mm^V ^Cvfit 

2 

[0053] *fc, aO^^ifi. mj32B<7)il'9100sccm~2000sccm(DraT'-a-tf 1 l^-^^^^L 

M (C^^Error (%SP) (SFc^^ifi;- A(Di)fE»fi£) /SF(D»{t»ffi- 100% t;i 

[0054] j^. £E;^)^gSSMfflI^M--<7)#t*&iE;^P {i*^300kPaG. mEt^mmnA<D:i-V 
7^';^2M"J{«^#M5}^^7Vp(3001/inin, *i^^JitJE;^l. 2-10*'Torr) 

[0055] ^!lx.fi\ 5fe-r. 2M'Jiai=S&/5^b$)J^#V ^m^\^X\^m <i> =4. 35mm-L=l 

2 

ooinin(Dm.m'^<D^y^>u^mm(D^x2m9!m^^jfmu ztj^mmmmmM 

rnXm^Rnrnt^j:^. ^(D\^<D2^mi^tlP i-imiSTorrX^^^tCo mm^sF:^^^ 
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2 

[0056] mm\::.\^X2^mm^(Dmi^^Mx.^t. SF;6^b<^^^?5fEm;552000sccm(100 

2 

Cv=0. 2(Dmzl-±m^E= -0. 05%SPS.t;^P =40. 5Torri7t^;5o ^tlCv=0. 

2 

l(73^{^{i^||E= + 2%SPS.tl«P =59. STorr^T^iofCo 

2 

[0057] _hBEIll3<7)^*^SS-f-5rtl;iJ:9, #lg^^ftM(%SP) {^^LT. T^cDip 

2 

[0058] [*1] 



% 


SCCffl 






P 2 (To r r) 


(%SP) 


10 0 


2 0 0 0 


2 9 


- 4 


3 4.5 


- 1 


4 0.5 


-0.05 


5 9.5 


+ 2 


5 0 


10 0 0 


18.2 


0 


2 0.1 


+ 1.9 


2 2.5 


+ 2.1 


3 2.0 


+ 3.1 



[0059] ip^. miooToTTi^r(DM^^mTX'mm-r^m^^m&m^m^x^ 

2 

[0060] m^l~£. 2000sccm(100%) Xm.m'p(Dm&^^MtH^. PJ^fiIibT2000scc 
m^m^\^Xi3y)K^^<Dm(D:tV^^y^TMm<Df±:tdP :dS60TorrX'fctt{^, S'J^ 

2 

fli:(2000sccm) ^:l{i+2%<^^||E^^or(%SP)^'^^-ev^S:li^;:7^^S<^)-e. +2 
%^<?)^]E^J£br2000sccm(D^|!l^M^1960sccin{cMiE-t-5o 

[0061] iii5{i. ±teMiE^©^$^fflbfc*^pj(DS;^it^^^-t-^i(7)-efci9. mimmm 
m.(DmiEmw^mct^wffch(DXh^o 
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[0062] mh. m^c!.m&f^nmm5a-c^mmm^Q^m\^^xmw-vfcmAimi^. t(Dm 

2 2 

|lError(%SP) Sr?l ttJL. ^^^^Error (%SP) 5^^Huf5?5ftfii^»fltQ;6>ibl^< 

[0063] mm%:^^m(Dm^mmBm^^'rh(Dxm. m5(DmB.^mmmz.ik\^^x^ 

i'¥Ti^:k^tmai. m5<DMmmwmmxh'oxmAmm^n^j:oi^]^±ii(Dx 
[0064] m-^. meKTT^-r^oi^. m3mmmm(7)m}±^umm^ik\^^xi-t. m5(Dmmm 

1 2 

p iMm-Mmw-^n^x-mmm^mti-r^. 

[0065] ^fc. #^ei#^{4=T{-fcSi:#t-tt. M*:^Q=C -P /^T- ((P /P )""- (P / 

11 2 1 2 

isi^(M^{^i(%sp)j^T) i^nx.^^tf)^mM^(Dn. mAnmtnoo--io(%) 

t.XXh^. mM7!)noi%)&,ri^^J:^t. miE^mi.XhmmError^l(%SP)&.T 

[0067] ^zx\ ^mm^<om4mmmmicm^xii. mmm.m<D^^£^2m(Dmmmi7b 

f^ii]$«ri:{cj;i9. ±i$:tL-xmmtnoo(%)-^i(%)(7)iM:\^^m.Mmmi^B.'ox 
> ^{^^MError^i i%sp) £iT<Dmmmfj:mmm\^'tn:^^m^ti.x\^^^o 
[0068] mjit. m4mmmmi^m^mf±^mmfY(D±i!^m^m^7r^-rh(Dxm. mriz 
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[0069] ip-^. mi:^vy^:^i\ ^immmwm^5'm^x^x^mmm<Dmi±^mmn( 

m)t^^^mfi^^tixi6<o. mmj±^mmMmmm:iz.x-Dxmmmmiooosccina 
00%) ~iosccm(i%) <Djx^mKM.^xmMETTOTii)n(%sp) ^T(Dmn^x-h 

[0070] msfi. :^^m(Dm4mmMmA^m^mf±^m&n(D^m^(Dmmwtmmx^^ 

o 

yvh, 15a. 15b{ii?V-V7^i^#^1ll. 10a. lla!iEil]ffi>-y^-y-T?fe5o 
[0071] /}^'xVl2fi;if^APlF|3^^12a. :^/^ai P ^$fl2b. ^l/K7=V§i5$tl2c^r/^2/K 

[0072] ^fc. yn>>^4^<^^l7}<T''<lf|5*tl2cSt;?M27Kv^^'$|3Wl2d<D_h®fiiJ{-«. ^1 
^Jfe#lOSt/||2^m#ii«^^#?Li7a. I7b^\ Mf'. ^<DTS<iyf-fi^y:7^ 
;^±MJl±;b^m:^2^t>*;ry7-r;^TMJi±;^^l±1^3<^^f^?Li8a. iShA^^ 

:^m.mi^m^4CDJ5LHlLt^M0.^inX\^ 

[0073] #7K7'^|fBMl2c. 12d^{C{i. WAPat^l^m#10<7)^#?Ll7aO 

jKffii:^y:7^';^±MJi±;^^t±5§g2(D^#?Ll8aOl£Ei:m2^m#ll(^^#?L 
17bcOigffii:^^>!r3gal-r^M#:iiSgl6a. 16b. 16ei. ^#?Ll7a<i:5l#?Ll7b 
o#Jg®FBl^jffiiii-S?5K^*:iij^l6f^. 5i#?Ll7b(Dj[£ffii:Si#?Ll8bOjS®i:?r 
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[0074] mi^mmeia^^i^mmmcD^tvy^y^rtK ^tcmi^mmeaijimeh) 

[0075] mm^^mii7a^ i7h(Dmmi^Mf^^titz.mw-m^i6e^ iGhizmm-t^^M 
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